The chromatographic behavior of four group of s-triazine derivatives (14 compounds) has been studied by TLC on silica gel impregnated with paraffin oil. Retention mechanism has been determined using the following mobile phases: water-acetone, water-acetonitrile, water-dioxane, water-tetrahydrofuran, water-methanol and water-ethanol 
INTRODUCTION
Considerable attention has been paid to the analysis of chemical in the s-triazine group, due to their widespread use in agricultural chemistry and their subsequent degradation in biological syistems (1, 2) . For initial chemical screening of the activity of newly synthesized compounds it is recommended first to determine their lipopholicity, an important physico-chemical property in relation to biological activity. Lipophilicity is difficult to quantitate, but the most widely accepted measure of lipopholicity is the octanol-water partition coefficient, defined as the ratio of the concentrations of the solute in the two phases of a saturated 1-octanol-water system. Measurement of the octanol-water partition coefficient is achieved by an alternative method, reversed-phase liquid chromatography (3) . Reversed-phase thin-layer chromatography (RP TLC) has been found to offer a rapid method for the analysis of a large number of s-triazine type compounds. Certain relationships between the structure of s-triazine compounds and their mobility on silica gel impregnated with paraffin oil have recently been demonstrated (4) . The reten-160 tion behavior of compounds in various chromatographic systems is believed to be different by nature, i.e. the different physico-chemical properties of an analyte can influence its retention. Most recently, much effort has been done with the major aim of finding a mathematical model relating the retention of a given analyte to physico-chemical and structural parameters (descriptors) of test molecules. These correlations are known as quantitative structure-retention relationships (QSRR) (5-7). Besides practical application in optimization strategies, QSRR studies can significantly contribute to getting some insight into the molecular mechanism of separation. The QSRR equations describing R M 0 determined for different mobile phase organic component in terms of logarithms of n-octanol-water partition coefficients were derived. The partition coefficients (AlogP, IAlogP, ClogP, logP Kowin , XlogP, ACDlogP) were calculated by using different software packages. The purpose of the work described in this paper was, therefore, to select the logP data and TLC system that best characterize octanol/water partitioning, and thus the lipophilicity of the investigated molecules. (Table 1) were investigated. The compounds were synthesized in the laboratory of the Department of Organic Chemistry, Faculty of Technology and Metallurgy, University of Belgrade (8, 9) . Standard solutions (1 mg cm -3 ) were prepared in methanol, acetone, or chloroform. Samples were spotted on the plates by means of a micro-pipette.
EXPERIMENTAL

Fourteen derivatives of s-triazine
TLC was performed on 20 × 20 cm glass plates precoated with impregnate silica gel. The thin-layer of impregnate silica gel was prepared by suspending 25 g silica gel 60 GF 254 (Merck) in 100 ml diethyl ether containing 2.5 % paraffin oil. To ease the visualization, fluorescent indicator F 254 (Merck) was incorporated into the layers (10) .
Impregnate silica gel layer was developed using the following mobile phases: The plates were developed to a distance of 15 cm by the ascending tchnique at room temperature without previous saturation of the chamber with mobile phase. Dark spots were observed under UV light (=254 nm). R M values were calculated from R M = log ((1/R f ) -1). All calculations were performed using the computer software Origin, Version 6.1. The partition coefficients AlogP, IAlogP, ClogP, logP Kowin and XlogP, were calculated for the compounds by applying different theoretical procedures (11, 12) . ACDlogP was calculated using commercial software and the other partition coefficients were obtained from the internet (13).
161 Table 1 . Chemical structures of the s-triazines studied
RESULTS AND DISCUSSION
Determination of Retention Constants, R M 0 , TLC Equations
When the R M values calculated from R f values (retention factor defined as the distance migrated by the sample from the origin compared with the distance migrated by the solvent front from the origin) were plotted against mobile phase composition for each compound there was a range in which a linear relationship was observed between the R M values and organic modifier concentration in the mobile phase, which can be expressed by the equation Table 2 . The correlation coefficients of the TLC equations were satisfactory. Table 3 . The best correlation was obtained for aceton as mobile-phase modifier (r = 0.994). There is a good correlation between R M 0 and S, which might reflect the suitability of the systems examined for estimating the lipophilicity of the compounds. The R M 0 values, which are chromatographic data describing the partitioning between a non-polar stationary and a polar mobile phase, may therefore be appropriate for the assessment of lipophlicity. Based on the results obtained on silica gel impregnated paraffin oil, R M 0 is directly dependent on the nature of mobile phase modifiers. In other words, the selectivity of separation of the tested substances are the result of specific interactions with the mobile phase. 
Correlation of Retention Constants, R M 0 and logP
Lipophilic character often seems to be the most important physico-chemical parameter in determining the biological activity of chemical agents. Lipophilicity can be expressed in terms of many different descriptors (logP, logk w , R M , R M 0 ), obtained experimentally or calculated. The experimental parameters most frequently used are the retention constants R M 0 (RPTLC) and logk w (RPHPLC), whereas the calculated quantity is logP. The partiton coefficient, logP, of a given compound between a non-aqueous and an aqueous phase can be used as an expression of its lipophilic character (15) .
Because the retention of a compound in reversed-phase chromatography is governed by hydrophobic interactions, linear relationships between the retention constant, R M 0 , and logP could be expected (16) .
The partition coefficients (AlogP, IAlogP, ClogP, logP Kowin , XlogP, ACDlogP) of striazine derivatives are listed in Table 4 . 
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By comparing the calculated values to define the lipophilicity of the investigated molecules, it is evident that ethanol as a modifier gives the highest correlation (calculated average correlation coefficient is 0.839).
Retention Constants, R M 0 for QSRR
The QSRRs are statistical models which quantify the relationship between the structure of a molecule and its chromatographic retention parameters in different kinds of chromatography. The application of QSRR allows the prediction of the retention of a new solute, identification of the most informative structural descriptors, elucidation of the molecular mechanisms of separation in a given chromatographic system, evaluation of complex physico-chemical properties of solutes and estimation of biological activities. The relationship between the retention and the structural characteristics of a molecule explains the effect of chemical structure on the retention behavior in a more accurate way (17) .
The use of multiple linear regression (MLR) analysis for fourteen s-triazine derivatives led to statistically significant equations relating lipophilicity (estimated by R M 0 values (dependent variable) to different theoretically calculated six types of log P namely AlogP, ClogP, ACDlogP, logP Kowin , X logP and IAlogP values for each compound (independent variable). The specifications for the best-selected MLR models are shown in Table 6 and Table 7 .
These relationships were analyzed and the best model was selected on the basis of various statistical parameters like correlation coefficient (r), and standard deviation (SD).
In the first phase of work, the multilinear relationships between the retention constant and two variable lipophilicity descriptors was examined. From the data in Table 6 , it is evident that the retention constant correlates best with XlogP combined with logP kowin (r = 0.953) -modifier methanol and logP kowin with AlogP (r = 0.949) -modifier dioxane.
The multilinear dependence of the retention constant, R M 0 , and the three lipophilicity descriptors is shown in The analysis of these results indicates that the proposed models can correctly represent the relationship between the retention parameters of the investigated compounds on silica gel and different log P values calculated for various compound solely from the molecular structure. These models are suitable for prediction of the retention of structurally similar compounds under the same chromatographic conditions. The correlations between the retention constants, R M 0 , and selected lipofilicity parameter (different logP values) of the solutes were expressed by multiparametric equations of high statistical significance, indicate that these models can be used to predict the retention constants of these molecules.
CONCLUSION
